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1.0  (U)  IITTRaDUCTION 

The  HIDE  model  is  a comprehensive  computer  program  designed  to  simulate  | 

the  infrared  signatures  of  Army  aircraft.'^'  I 

i 

1 

The  HIDE  model  was  developed  under  contract  DAA-J01-72-C-0447 , j 

"Evaluation  of  IR  Countermeasures",  for  the  U.S.  Armj"  Aviation  Systems  Com- 
mand, AHCH'-AE’.v'SPS.  This  work  has  been  reported  in  tvro  volumes: 

Interim  Technical  Report  (Model  Methodology)  6-26-72 
Final  Technical  Report  (Phase  II  HIDE  Model)  2-28-73 
The  original  work  develoned  the  signature  of  a UH-IK  helicopter.  The 
work  reported  her  is  an  extention  to  this  contract  to  model  an  OH-58  heli- 
copter to  run  in  the  HIDE  model. 

Section  2 defines  the  structural  modeling  referred  to  as  body  data. 

Section  3 describes  the  turbine  and  air  frame  operational  models.  , 

Section  4 presents  a predicted  signature  after  integration  into  the 
HIDE  model. 

Appendices  are  included  which  contain  program  elements  and  reference 

data. 
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2.0  (U)  HELICOPTER  BODY  DATA 

The  OH-58  body  was  dissected  into  eighty  (80)  surfaces  as  shown  in 
Table  2-1.  The  technique  used  was  that  described  in  Appendix  A of  the  Phase 
II  Final  Report.^  A breakdown  of  the  helicopter  by  surface  types  shows: 

43  flats  including: 

17  rectangles  (type  1), 

3 discs  (type  2), 

23  trapesoids  (type  3),  and 
37  conics  including: 

20  cylinders  (type  4), 

5 cones  (type  5), 

12  spheres  (type  6),  and 
0 circular  parabolids  (type  7). 

An  isometric  drawing  of  the  helicopter  showing  how  the  helicopter  was 
dissected  is  presented  in  figure  2-1.  A numbered  baloon  for  each  surface 
indicates  surface  number  and  t3rpe.  Dashed  baloons  are  used  for  surfaces  on 
the  right  side  of  the  helicopter  which  are  miiTor  images  of  left  side  surfaces. 
In  each  case,  the  surface  number  for  the  right  side  surface  is  one  higher  than 
the  surface  number  for  the  mirror  image  surface  on  the  left  side. 

A large  computer  printout  showing  the  helicopter  at  a 70°  aspect  angle 
off  the  nose  is  shown  in  figure  2-2. 

The  numbers  on  the  helicopter  represent  the  surface  number.  Certain 
areas  such  as  the  windows,  rotors,  and  horizontal  stabilizer  are  outlined 
for  clarity.  In  figure  2-3,  the  front,  top  and  side  views  from  a computer 

\)valuation  of  Countermeasures,  Phase  II  HIDE  Model  Final  Technical  Report  by 
Westinghouse  Electric  Corporation,  February  28,  1972  (Secret) 
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Table  2-1. 


OH-58  Helicopter  Geometrical 


Structure  Data 


SURFACE  HELICOPTER  PART 
NUMBER  DESCRIPTION 

surface 

type 

FLIGHT 

station 

WATER- 

LINE 

BULKHEAD  ALPHA 
LINE 

1 

L.  SIDE  FUSELAGE 

TRAPESOID 

-121t000 

192.900 

26.000 

.000 

2 

R.  SIDE  FUSELAGE 

TRAPESOid 

-IZltOOO 

192.900 

-26.000 

.000 

3 

L.  UPPER  SIDE  fuselage 

cylinder 

-59,200 

65.000 

19,000 

7.000 

4 

R.  UPPER  SIDE  fuselage 

cylinder 

-59,200 

65,000 

-19.000 

7.000 

5 

L.  UPPER  CORNER  FUSELAGE 

sphere 

-59,200 

65.000 

19.000 

7.000 

6 

Rt  UPPER  CORNER  FUSELAGE 

sphere 

-59,200 

65.000 

-19.000 

7.000 

7 

UPPER  front  fuselage 

cylinder 

-59,200 

65.000 

.000 

7.000 

8 

Lf  FRONT  CORNER  FUSELAGE 

cylinder 

-59,200 

65.000 

19.000 

7.000 

9 

R.  FRONT  CORNER  FUSELAGE 

cylinder 

-59,200 

65.000 

-19.000 

7.000 

10 

NOSE 

cylinder 

-8,000 

33.000 

.000 

7.000 

11 

L.  SIDE  NOSE 

sphere 

-8,000 

33.000 

7.000 

7.000 

12 

R.  SIDE  NOSE 

sphere 

-8,000 

33.000 

-7.000 

7.000 

13 

L.  FRONT  NOSE  WINDOW 

sphere 

-8,000 

33.000 

7.000 

7.000 

14 

R.  FRONT  NOSE  WINDOW 

sphere 

-8,000 

33.000 

-7.000 

7.000 

15 

Lt  NOSE  WINDOW 

cone 

21,000 

33.000 

2.000 

13.400 

16 

Rt  NOSE  WINDOW 

cone 

21,000 

33.000 

-2.000 

13.400 

17 

Lt  NOSE 

cone 

21,000 

33.000 

2.000 

13.400 

18 

Rt  NOSE 

cone 

21,000 

33.000 

-2.000 

13.400 

19 

Lt  REAR  OF  NOSE 

sphere 

-37,000 

33.000 

12.000 

14.000 

20 

Rt  REAR  OF  NOSE 

SPHERE 

-37,000 

33.000 

-12.000 

14.000 

21 

TOP  OF  NOSE 

TRAPESOid 

32,550 

30.200 

.000 

.000 

22 

BOTTOM  OF  NOSE 

TRAPESOid 

32,550 

35,900 

.000 

.000 

23 

FRONT  OF  WINDSHIELD 

TRAPESOid 

16.440 

17.720 

.000 

.000 

24 

Lt  CORNER  OF  WINDSHIELD 

CYLINDER 

16.440 

10.720 

.000 

7.000 

25 

Rt  CORNER  OF  WINDSHIELD 

cylinder 

16,440 

10.720 

.000 

7.000 
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Table  2-1.  OH-58  Helicopter  Ceometrical  Structure  Data  (Cont'd) 


SURFACE 

NUMBER 

beta- 

HIN 

beta- 

max 

OAMMA- 

MIN 

0AMMA- 

MAX 

PS  I 

theta 

PHI 

1 

127,900 

173.900 

.001 

25.800 

.000 

(000 

-90.000 

2 - 

■173,900 

-127,900 

154.200 

160.000 

.000 

(000 

90.000 

3 

,000 

63.000 

.001 

360.000 

.000 

-90k000 

.000 

R 

,000 

63.000 

.001 

360.000 

.000 

-90.000 

.000 

5 

,001 

180.000 

.001 

360.000 

.000 

(000 

.000 

6 

,001 

180.000 

.001 

360.000 

.000 

.000 

.000 

7 

-19,000 

19.000 

.001 

360.000 

.000 

kOOO 

90.000 

B 

,000 

51.000 

180.000 

360.000 

.000 

154k200 

.000 

9 

,oco 

51.000 

180.000 

360.000 

.000 

154(200 

.000 

10 

-7,000 

7.000 

.001 

360.000 

,000 

.000 

90.000 

11 

,001 

90.000 

.001 

180.000 

90.000 

AOOO 

.000 

12 

,001 

90.000 

90.000 

270.000 

.000 

(000 

.000 

13 

90,000 

180.000 

.001 

IBO.OOO 

90.000 

«000 

.000 

14 

90.000 

180,000 

90.000 

270.000 

.000 

.000 

.000 

15 

29,400 

58.800 

180.000 

360.000 

-9.800 

.-90(000 

.000 

16 

29.400 

58.800 

180.000 

360.000 

9,800 

-90(000 

.000 

17 

29.400 

58.800 

.001 

loO.OOO 

-9,800 

-90(000 

.000 

18 

29.400 

58.800 

.001 

160.000 

9,800 

-90(000 

.000 

19 

,001 

180.000 

.001 

360.000 

.000 

.000 

.000 

20 

.001 

180.000 

.001 

360.000 

.000 

(000 

.000 

21 

-71.500 

-41.700 

170.890 

169.110 

-90,000 

(000 

-13.400 

22 

-71,500 

-41.700 

170.890 

189.110 

-90.000 

.000 

13.400 

23 

-88.900 

-37.000 

167.950 

192.050 

-90,000 

.000 

-36.500 

24 

38,250 

90.900 

.001 

360.000 

-12.050 

-53.500 

.000 

25 

38.250 

90.900 

.001 

360.000 

12.050 

-53.500 

.000 
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Tab  1 e 2-  1 . 


OH- 58  Helicopter 


Ceomet r ica 1 Structure  Data  (Cont'd) 


SURFACE  HELICOPTER  PART 
NUMBER  DESCRIPTION 

SURFACE  FLIGHT 

TYPE  STATION 

water- 

line 

BULKHEAD 

LINE 

i ALPHA 

26 

L.  SIDE  OF  WINDSHIELD 

TRaPESOiD  -13.640 

33.000 

15.000 

.000 

27 

R.  SIDE  OF  windshield 

TRAPESOID  -13,640 

33.000 

-15.000 

.000 

28 

BOTTOM  OF  FUSELAGE 

rectangle  -121.000 

19.000 

.000 

.000 

29 

OVERHEAD  WINDOWS 

rectangle  -59.200 

72.000 

.000 

.000 

30 

FRONT  TOP  FUSELAGE 

rectangle  -59.200 

72,010 

.000 

.000 

31 

TOP  FUSELAGE 

rectangle  -121.000 

72.000 

.000 

.000 

32 

Lt  FRONT  DOOR  WINDOW 

trapezoid  -66.280 

110.750 

26.010 

.000 

33 

R.  FRONT  DOOR  WINDOW 

TRAPEZOID  -66.280 

110.750 

-26,010 

.000 

34 

L.  BACK  DOOR  WINDOW 

rectangle  -114.000 

65.000 

26,010 

.000 

35 

R.  BACK  DOOR  WINDOW 

rectangle  -114.000 

65.000 

-26,010 

.000 

36 

REAR  TOP  FUSELAGE 

TRAPEZOID  -200.600 

79.500 

.000 

.000 

37 

L.  REAR  UPPER  SIDE  FUSE. 

cylinder  -200.600 

72.500 

.000 

7.000 

38 

R.  REAR  UPPER  SIDE  FUSE. 

cylinder  -200.600 

72,500 

.000 

7.000, 

39 

L.  MID  SIDE  fuselage 

trapezoid  -468.500 

98.800 

-56,500 

.000 

40 

R.  MID  SIDE  fuselage 

trapezoid  -468.500 

98.800 

56.500 

.000 

41 

MID  AFT  BOTTOM  FUSELAGE 

trapezoid  -zto.'soo 

45.450 

.000 

.000 

42 

L.  AFT  SIDE  FUSELAGE 

trapezoid  -200.600 

72.500 

7.000 

.000 

43 

R.  AFT  SIDE  fuselage 

trapezoid  -200.600 

72.500 

-7,000 

.000 

44 

AFT  BOTTOM  FUSELAGE 

trapezoid  -229.550 

140.300 

.000 

.000 

45 

TAIL  BOOM 

cone  -475.600 

105.400 

.000 

1.450 

46 

END  TAIL  BOOM 

sphere  -377,660 

93.550 

.000 

2.500 

47 

TAIL  ROTOR  DRIVE  SHAFT 

cylinder  -474,600 

108.400 

.000 

.500 

48 

tail  rotor  hub 

cylinder  -352,160 

.180 

.000 

1.000 

49 

TAIL  ROTOR 

rectangle  -352,180 

96.1A0 

10.400 

.000 

BO 

HORIZONTAL  STABILIZER 

rectangle  -270,000 

77.800 

.000 

.000 
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Table  2-1.  OH-58  Helicopter  Geometrical  Structure  Data  (Cont'd) 


SURFACE 

NUMBER 

BETA- 

MIN 

beta- 

max 

6AMMA- 

MIN 

GAMMA- 

MAX 

P5I 

theta 

PHI 

26 

-42.800 

.000 

144.380 

160.000 

-102.050 

-90.000 

.000 

27 

-42.800 

.000 

180.000 

215.620 

-77,950 

90.000 

.000 

26 

-26.000 

26,000 

.000 

64.000 

.000 

iooo 

.000 

29 

-19.000 

19,000 

-22.000 

.000 

.000 

;ooo 

.000 

30 

-10.000 

10.000 

-22.000 

.000 

.000 

iooo 

.000 

31 

-19.000 

19.000 

.000 

39.800 

.000 

4000 

.000 

32 

45.750 

64.750 

9.000 

25.800 

.000 

.000 

-90.000 

33 

-64.750 

-45.750 

154.200 

171.000 

.000 

4000 

90.000 

34 

.000 

18.000 

.000 

30.000 

.000 

4 000 

-90.000 

35 

-16.000 

.000 

.000 

30.000 

.000 

4000 

90.000 

36 

-60.000 

.000 

166.630 

193.370 

90,000 

4000 

5.367 

37 

.000 

84.000 

.001 

360.000 

13,370 

954367 

.000 

38 

.000 

84.000 

.001 

360.000 

-13,370 

95,367 

.000 

39 

-357.000 

-292.200 

167.590 

174.750 

90,000 

904 OpO 

-13.370 

40 

-357.000 

-292.200 

185.250 

192.410 

90.000 

-904000 

-13.370 

41 

• 1 i2.«no 

•U7, 800 

166. nno 

1 90.000 

90.000 

.000 

15.100 

42 

-17.100 

.000 

113.750 

174,750 

90,000 

904000 

-13.370 

43 

-17.100 

.000 

1 

?«6.?50 

90.000 

-90.000 

-13.370 

44 

-115.900 

-73,600 

174.550 

185.450 

90.000 

.000 

66.900 

45 

98.500 

300,000 

,001 

360.000 

.000 

96.817 

.000 

46 

.001 

180.000 

.001 

360.000 

.000 

4 000 

.000 

47 

125.000 

300.000 

.001 

360.000 

.000 

95,367 

.000 

48 

.000 

10.400 

.001 

360.000 

.000 

.000 

-90.000 

49 

-2,630 

2.640 

-31.000 

31.000 

.000 

304000 

-90.000 

50 

-38.620 

38.620 

■ I 4 , On 0 

.000 

.000 

4000 

.000 
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Table  2-1.  OH-58  Helicopter  Geometrical  Structure  Data  (Cont'd) 


SURFACE  HELICOPTER  PART 
NUMBER  DESCRIPTION 

surface  flight 

type  station 

WATER- 
1 LINE 

BULKHEAD  ALPHA 
LINE 

51 

UPPER  vertical  STABILIZ. 

trapezoid  -393.030 

197. 3A0 

.000 

.000 

52 

LOWER  vertical  STAB 

trapezoid  -411.580 

•1 «.2n0 

.000 

.000 

53 

front  of  sail 

sphere  -73.000 

72.000 

.000 

11.000 

54 

L.  FWO  SIDE  OF  SAIL 

Cylinder  -73,000 

72.000 

.000 

11.000 

55 

R.  FWD  SIDE  OF  SAIL 

cylinder  -73,000 

72.000 

.000 

11,000 

56 

FWD  TOP  OF  SAIL 

trapezoid  -73,000 

83.000 

.000 

.000 

57 

SAIL 

CYLINDER  -109,230 

94.000 

.000 

10,000 

58 

FRONT  TOP  OF  SAIL 

Disc  -109,230 

94,000 

.000 

.000 

59 

TOP  OF  SAIL 

rectangle  -109,230 

94,000 

.000 

.000 

60 

L,  INTAKE 

rectangle  -109,230 

94.000 

1 o.ono 

.000 

61 

Rt  INTAKE 

rectangle  -109,230 

94.000 

-10.000 

,000 

62 

L.  SIDE  OF  SAIL 

rectangle  -121,000 

94.000 

15.000 

.000 

63 

R.  SIDE  OF  SAIL 

rectangle  -121.000 

94.000 

-15,000 

.000 

64 

ROTOR  HUB 

cylinder  -107.130 

118.000 

.000 

1.250 

65 

ROTOR 

rectangle  -107,130 

118.000 

,000 

.000 

66 

TOP  ENGINE  COWLING 

trapezoid  -221.000 

94.000 

.000 

.000 

67 

L.  SIDE  ENGINE  COWLING 

rectangle  -121.000 

94.000 

15.000 

.000 

68 

R.  SIDE  ENGINE  COWLING 

rectangle  -121,000 

94.000 

-15.000 

.000 

69 

TOP  AFT  ENG.  COWLING 

trapezoid  -215.840 

80.840 

.000 

.000 

70 

L.  AFT  ENG.  COWLING 

trapezoid  -240,200 

75.000 

-4.000 

.000 

71 

R.  AFT  ENG,  COWLING 

trapezoid  -240,200 

75,000 

4.000 

.000 

72 

REAR  ENGINE  COWLING 

rectangle  -200,600 

84.500 

.000 

.000 

73 

L.  BOTTOM  TAIL  PIPE 

cylinder  -138.000 

100.000 

13.500 

3.000 

74 

R.  BOTTOM  TAIL  PIPE 

cylinder  -138.000 

100.000 

-13.500 

3.000 

75 

L.  BEND  IN  TAIL  PIPE 

SPHERE  -138,000 

100.000 

13.500 

3.000 
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Table  2-1.  OH- 58  Helicopter  feometrical  Structure  Data  (Cont'd) 


SURFACE 

NUMBER 

BETA- 

HIN 

BETA- 

MAX 

6AMMA- 

MIN 

51 

66.300 

111.200 

16.000 

52 

-106.200 

-77.080 

146.500 

53 

.001 

90. COO 

.001 

54 

.000 

53.100 

.001 

55 

.000 

53.100 

.001 

56 

.000 

49.000 

175.300 

57 

•15.000 

.000 

.001 

58 

.000 

15.000 

.001 

59 

-15.000 

15.000 

-11.770 

60 

.000 

7.070 

.000 

61 

-7.070 

.000 

.000 

62 

.000 

20.000 

.000 

63 

-20.000 

.000 

.000 

64 

-30.000 

.000 

.001 

65 

-6.510 

6.520 

-212.000 

66 

•100.000 

-60.000 

171.460 

67 

.000 

40.000 

.000 

68 

-40.000 

.000 

.000 

69 

-56.390 

-15.690 

170.930 

70 

-80.200 

-40.100 

180.000 

71 

-80.200 

-40.100 

166.500 

72 

-2.500 

2.500 

-6.333 

73 

-12.000 

.000 

.001 

74 

-12.000 

.000 

.001 

75 

.001 

180.000 

.001 

GAMMA- 

MAX 

PSI 

theta 

PHI 

25.000 

.000 

'.000 

-90.000 

155.000 

.000 

.000 

-90.000 

180.000 

.000 

cooo 

.000 

360.000 

-4.700 

-90.000 

.000 

360.000 

4.700 

-90.000 

.000 

184.700 

-90.000 

.000 

.000 

360.000 

.000 

.000 

.000 

IBO.OOO 

.000 

iOOO 

.000 

.000 

.000 

*000 

.000 

20.000 

.000 

904000  ' 

-45.000 

20.000 

.000 

904000 

45.000 

6.770 

.000 

.000 

-90.000 

6.770 

.000 

*000 

90.000 

360.000 

.000 

5.000 

.000 

212.000 

45.000 

1 .650 

1 . 650 

188.540 

90.000 

.000 

.000 

25.000 

.000 

904000 

-98.540 

25.000 

.000 

904000 

98.540 

189.070 

90.000 

4000 

-13.500 

193.500 

90.000 

90.000 

-9.070 

180.000 

90.000 

-904000 

-9.070 

.000 

.000 

-904000 

.000 

360.000 

.000 

4000 

-45.000 

360.000 

.000 

.000 

45.000 

360.000 

.000 

.000 

.000 
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Table  2-1.  OH-58  Helicopter  Teomei r ica ! Structure  Data  (Cont'd) 


SURFACE  HELICOPTER  PART 
NUMBER  DESCRIPTION 


SURFACE  FLIGHT  WATER-  BULKHEAD  ALPHA 

TTPE  station  line  LINE 


76 

R. 

BEND 

IN 

tail 

PIPE 

sphere  -138.000 

100.000 

-13.500 

3.000 

77 

L. 

BACK 

OF 

tail 

PIPE 

cylinder  -138.000 

100.000 

13.500 

3.000 

78 

R. 

BACK 

OF 

TAIL 

PIPE 

cylinder  -138.000 

100.000 

-13.500 

3.000 

79 

L* 

END 

OF 

TAIL 

PIPE 

Disc  -138,000 

100.000 

13.500 

4.000 

80 

R. 

END 

OF 

TAIL 

PIPE 

disc  -138,000 

100.000 

-13.500 

4.000 
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Table  2-1.  OH-58  Helicopter  Ceometrical  Structure  Data  (Cont'd) 


SURFACE 

NUMBER 

BETA- 

MIN 

beta- 

max 

GAMMA- 

MIN 

76 

• 001 

180.000 

.001 

77 

• 000 

4.000 

.001 

78 

• 000 

4.000 

.001 

79 

• 000 

3.000 

.001 

80 

• 000 

3.000 

.001 

GAMMA- 

MAX 

PSI 

theta 

PHI 

360.000 

.000 

kOOO 

.000 

360.000 

.000 

-90.000 

.000 

360.000 

.000 

-90.000 

.000 

360.000 

.000 

-90.000 

.000 

360.000 

.000 

-90.000 

.000 
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Figure  2-2.  (U)  OH-58  Printout  i 70°  Aspect 

Left  Roll 
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Figure  2-2, 


(U)  OH- 58  Printout  6 70®  Aspect  With  20® 
Left  RoU 
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printout  have  been  reduced  in  size  to  the  scale  of  a three  view  drawing  from 
an  OH-58  manual.  The  individual  numbers  have  become  too  small  to  read,  but 
the  silhousettes  compare  favorably  with  those  of  the  three  view  drawing. 

A listing  of  the  body  Block  Data  in  the  HIDE  Model  is  presented  in 
Appendix  A, 
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3.0  (U)  HELICOPTER  OPERATING  CHARACTERISTICS  AND  rURFi;2  DATA 

The  Hide  Model  requires  certain  data  which  describes  the  plume  exit 
from  the  tailpipe.  This  data  is  computed  in  an  off-line  program  using  inputs 
which  describe  the  helicopter  operating  characteristics  and  the  turbine. 

The  input  data  for  the  off-line  program  is  presented  in  tabular  form  in  this 
section.  A listing  of  the  off-line  program  and  its  block  data  are  presented 
Appendix  B. 

3.1  (U)  HELICOPTER  OPERATING  CHARACTERISTICS 

The  operating  characteristics  for  the  OH-58  helicopter  are  presented 
in  tabular  form  in  Tables  3-1  through  3-3.  Table  3-1  presents  speed  and 
torque  data  as  a function  of  pressure  altitude  for  cniise  speed.  Tables  3-2 
and  3-3  present  similar  data  for  maximum  cruise  speed  and  hover  respectively. 

The  original  data  from  the  OH-58  Operator's  Manual  from  which 
Tables  3-1  to  3-3  were  generated  are  shown  in  Appendix  C.  They  include 
specific  range  curves  showing  true  airspeed  and  fuel  flow  as  a function  of 
gross  weight  and  pressure  altitude,  maximum  cruise  curves  showing  airspeed 
limitations  as  a function  of  gross  weight  and  air  temperature,  fuel  flow 
curves  showing  torque  pressure  as  a function  of  fuel  flow  and  pressure  alti- 

i 

tude,  and  torque  and  power  required  to  hover  curves  showing  torque  pressure 
and  shaft  horsepower  reqiiirements  for  hovering  as  a function  of  gross  weight 

c 

and  density  altitude.  'J 
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3.2  (U)  TURBINE  DATA 

The  AH-IG  uses  one  Allison  Model  T63-A-700  turbine.  The  data  from 
this  engine  are  presented  in  tabular  form  in  Tables  3-4  through  3-6,  Tacle 
3-4  shows  air  flow  (Wa),  fuel  flow  (Wf)  and  net  thrust  (Fg)  for  various  com- 
binations of  altitude  and  shaft  horsepower  (SHP)  settings.  Table  3-5  shows 
Turbine  outlet  temperature  versus  shaft  horsepower.  Table  3-6  presents  cor- 
rection factors  for  air  flow,  fuel  flow,  and  net  thrust  as  a function  of 
ambient  temperature. 

The  original  data  from  the  Allison  manual  from  which  tables  3-4 
through  3-6  were  generated  is  shown  in  AppendiJC  D.  They  include  performance 
curves  for  altitudes  of  0,  5000,  10,000  15,000  and  20,000  feet,  and  an  ambient 
temperature  correction  curve. 
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Table  3-1.  OH- 58  Helicopter  Speed  and  Torque  Data 
for  Cruise  Speed 


Gross  Weight:  i500  Lbs. 

Gross  Weight: 

2000  Lbs. 

Pres.  Alt. 

Torque  Pres. 

Speed 

Torque  Pres. 

Speed 

(Ft.) 

(PSIG) 

(Knots) 

(PSIG) 

(Knots) 

0 

53 

1035 

55 

103 

2000 

50 

104 

54 

104 

4000 

47 

104 

53 

104 

6000 

44 

104 

50 

104 

8000 

43 

104 

49 

104 

10000 

41 

1035 

46 

104 

12000 

39.5 

103 

45  ' 

1035 

14000 

38 

103 

43 

103 

16000 

38 

102 

42 

103 

18000 

34 

99 

40 

99 

20000 

30 

94 

38 

94 

Gross  Weight:  2500  Lbs. 

Gross  Weight: 

3000  Lbs. 

Pres.  Alt. 

Torque  Pres. 

Speed 

Torque  Pres. 

Speed 

(Ft.) 

( PSIG) 

(Knots) 

(PSIG) 

(Knots) 

0 

60 

103 

70 

102.5 

2000 

60 

103 

65 

103 

4000 

58 

103.5 

62 

103 

6000 

55 

103.5 

61 

102 

8000 

55 

104 

59 

97.5 

10000 

52 

104 

55 

91.5 

12000 

52 

103 

51 

83 

14000 

49 

98 

47  1 

74 

16000 

47 

93 

47 

64 

18000 

43 

83 

45  ^ 

58 

20000 

40 

73 

40 

37.5 
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Table  3-2.  OH-58  Helicopter  Speed  and  Torque  Data 

for  Maximum  Cruise  Speed 


— 

[ 

iPres.  Alt. 

, (Ft.) 

i 

Gross  Weight:  I5OO  Lbs. 

Gross  Weight:  «^000  Lbs. 

Torque  Pres.  Speed 

(PSIG)  (Knots) 

Torque  Pres.  Speed 

(PSIG)  (Knots) 

1 0 

53 

117 

65 

115 

1 2000 

60 

117 

64 

116 

1 4000 

60 

120 

61 

116 

1 6000 

58 

120 

59 

115 

8000 

53 

118 

57 

115 

10000 

48 

115 

52 

114 

i 

12000 

45 

112 

49 

112 

14000 

40 

107 

47 

107 

16000 

38 

103 

44 

103 

18000 

34 

99 

40 

99 

20000 

30 



94 

38 

94 

i 

Gross  Weight:  2500  Lbs. 

Gross  Weight:  3000  Lbs. 

Torque  Pres.  Speed 

Torque  Pres.  Speed 

* 

(PSIG) 

(Knots) 

(PSIG) 

(Knots) 

i 

0 

71 

111.5 

69 

106.5 

V 

2000 

68 

112,5 

68 

106.5 

*• 

4000 

64 

111 

64 

104 

6000 

61 

111 

61 

102 

8000 

59 

109.5 

59 

97.5 

10000 

55 

106.5 

55 

91.5 

12000 

52 

103 

51 

83 

14000 

49 

98 

47 

74 

; 

16000 

47 

93 

47 

64 

,1 

18000 

43 

83 

45 

58 

20000 

40 

73 

40 

37.5 

1 

'4 

i 

t 
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I Table  3-3.  OH-58  Helicopter  Speed  and  Torque  Data  | 
I for  Hover  | 
i t 


Pres.  Alt. 
(Ft.) 

Gross  Weight:  1500  Lbs. 

Gross  Weight: 

2000  Lbs. 

! 

' Torque  Pres, 

1 (PSIG) 

Speed 

(Knots) 

! Torque  Pres. 
(PSIG) 

Speed 

(Knots) 

0 

■ 30 

0 

45 

0 

2000 

32 

0 

46 

0 

4000 

34 

0 

46 

0 

6000 

35 

0 

46 

0 

8000 

36 

0 

47 

0 

10000 

36  i 

0 

48 

0 

12000 

38  ! 

0 

^9 

0 

14000 

39  i 

0 

50  ! 

0 

16000 

40  1 

0 

51  1 

0 

18000 

40  1 

0 

51  1 

0 

20000 

41 

0 

1 

52  1 

j 

0 ' 

Gross  Weight 

: 2500  Lbs. 

Gross  Weight; 

; 3000  Lbs. 

Pres.  Alt. 

Torque  Pres. 

Speed 

Torque  Pres. 

Speed 

■ (Ft.) 

(PSIG) 

(Knots) 

1 (PSIG) 

1 

(Knots) 

0 

58 

0 

1 

73 

0 i 

2000 

59 

0 

74 

0 1 

4000 

60 

0 

0 

6000 

61 

: 0 

77.  S 

0 

8000 

62 

, 0 

! 80  ' 

0 i 

10000 

63 

0 

1 32. 5 

0 1 

12000 

64 

0 

1 86 

0 ! 

14000 

66 

0 

' 90 

0 ! 

16000 

68 

i 95 

0 

18000 

72 

1 0 

1 100 

0 

20000 

76 

1 0 
1 

110 

' i 

0 

i ! 
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Altitude;  Sea  Level  Altitude;  $000  Feet 


1 

SHP 

1 Wa 

(Ib/sec) 

Wf 

(Ib/hr) 

Fg 

(lb) 

Wa 

(Ib/sec) 

Wf 

(It /hr) 

O' 

PO 

2.14 

1 

7.5 

1.9 

75 

7.5 

100 

2.43 

105 

12 

. .1.  1 

93 

12 

'l50 

' 2.65 

127.5 

16 

.35  1 

117 

16 

200 

2.83 

152 

21 

2.51  1 

21 

250 

I 3.0 

1 177.5 

26 

-.66  ' 

17:  .5 

26 

300 

3.14 

1 

1 205.5 

1 

32 

. .76 

201 

32 

Altitude;  10,000  Feet 

Altitude; 

15,000  Feet 

Wa 

Wf 

Fg 

Wa 

Wf 

Fg 

SHP 

1 

(Ib/sec) 

(Ib/hr) 

(lb) 

(Ib/sec) 

(Ib/hr) 

(lb) 

Table  3-5.  Referred  Power  Turbine  Outlet  Total  Temperature 
Versus  Referred  Shaft  Horsepower 


S*""/  art.  “art. 

*T 

1 "to/“art,* 

j 

150 

i 1757 

175 

: 1763 

200 

! 1770 

225 

. 1778 

250 

1786 

275 

! 1794 

300 

! 1803 

» 

! 

T o 

*Note:  0__^  = relative  temperature  ratio  = ani)  @ altitude  ( F) 
amD  no 


Table  3.6.  Ambient  Temperature  Correction  Factors 
(100^  normal  rated  power) 


Tamb  (°R) 

Wa 

Wf 

1 1 

! Fg  I 

Wa 

amb  ! 

1 

420 

0 

0 

‘ ° i 

440 

0 

0 

; 0 1 

460 

0 

0 

i 0 

480 

0 

0 

0 

500 

0 

0 

1 0 

520 

0 

0 

• 0 I 

540 

0 

0 

1 0 

560 

0 

0 

i 0 

580 

1 

0 

0 

; 0 

■I 

i( 
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4.0  (”)  cii-5^  sio::ati.the 


The  0h'-5?  surface  data  derived  and  listed  in  Table  2-1  ’^ras  put  into  the 
HIDE  model  in  the  form  of  "block  data"  as  riven  in  Appendix  A,  The  CH-5*^ 
turbine  model  (listed  in  Appendix  P)  vreis  then  run  off  line  to  derive  inputs 
for  the  HDE  model.  Heteorloric  and  operatinf  conditions  v.’ere  selected  and 
the  :!IDE  program  executed  to  fenerate  an  OH-5'^  sirnature. 

The  generation  of  a viable  signature  represents  the  completion  of  the 
CH-58  model  construction.  This  section  describes  a typical  signature. 

4.1  (U)  IMPUT  DATA 

The  input  data  that  was  used  to  obtain  the  sample  signature  is  given  in 


Table  4-1. 

The  identification  of  the  variable  names  and  their  units  are  as  follows: 


TAIR 

= 

Am.bient  air  temperature , degrees  Hel\m.n 

PRESS 

= 

Ambient  pressure  , millibars 

Rj.IX 

= 

’lixing  ratio,  gms  H20/Kgm  di^’-  air 

7I3R 

= 

Visual  ranre,  d: 

CFRA 

Cloud  fraction,  tenths 

IDAY 

Flag,  1 = night,  2 = day 

azslt: 

zr 

Azimuth  of  sun  relative  to  LOS,  degrees 

ZESUh 

= 

Zenith  of  s'.m,  degrees 

,/i:dvl 

h'ind  velocity,  ft/sec 

WAIIGLE 

= 

Com.oass  heading  of  wind  origin,  degrees 

RG^D 

— 

Reflectivity  of  ground 

EGhD 

= 

Fmissivity  of  rround 

tg:d 

Temperature  of  ground 

F.CLD 

Reflectivity  of  cloud 

-L 

= 

Helicopter  heirht,  HI! 

PS  ■ 

= 

r'elicopter  yaw  relative  to  East,  degrees 

TIETAH 

= 

Helicopter  pitch,  derrees 

PHIH 

sr 

Helicopter  roll,  derrees 

SPESDH 

= 

Helicopter  speed,  ft/sec 

YAD7 

=r 

Helicopter  velocity  vector  yaw  relative  to  ) 
frame , degrees 

PITCHV 

~ 

I!elicopter  velocity  vector  pitch  relative  ti 
frame,  degrees 

RCLLV 

Helicopter  velocity  vector  roll  relative  to 
frame,  degrees 
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AIT 

AIRTr.P 

FPFF 

FHTOC 

FATOIIS 

OQl 

XTFP 

AIRH20 

AIRC02 

"-K20 

XCC2 

AIRGP 

F^XVEL 

DOIfilSH 

DS 

R 

HC 

HX 

IIY 

HZ 

ax 

OY 

OZ 

PSIO 

THETAO 

PHIO 

TPTTIP 

TPEFS 

GO’v'ER 

fct: 

FO'n 

AX'GK 

AXiGY 

Lov; 

LHI 

RIASX 

3IASJ 

CHH 

ECU) 

PRD 


= Atmospheric  pressure,  atmospheres 

= Air  temperature  at  helicopter  altitude,  deg.  Xelvin 
= Combustion  efficiency 
= Ph/drogen  to  carbon  ratio  of  fuel 
= Humber  of  carbon  atoms  in  fuel  molecule 
= 1 - fuel  to  air  ratio 
= Exit  gas  temperature 

= Partial  pressure  of  water  vapor  in  air,  percent 
= Partial  pressure  of  carbon  dioxide  in  air,  percent 

= Partial  pressure  of  water  vapor  in  exhaust  gas, 

percent 

= Partial  pressure  of  carbon  dioxide  in  exhaust  gas 
percent 

= Specific  heat  of  air 

= Velocity  of  exit  gas,  ft/sec 

= Down  wash  velocity,  ft/sec 

- Exit  diameter,  inches 
= Range,  KH 

= Observer  Heig'^t,  IGI 

= Helicopter  position  in  earth  coordinate  system 
(SAOT),  inches 

= Helicopter  position  in  earth  coordinate  system 
(NORTH),  inches 

= Helicopter  position  in  earth  coordinate  system 
(ELEVATION),  inches 

= Observer  position  in  earth  coordinate  system 
(EAST)  inches 

= Observer  position  in  earth  coordinate  system* 

(north),  inches 

= Observer  position  in  earth  coordinate  system 
(ELEVATION),  inches 
= LOS  yaw  angle,  degrees 
= LOS  pitch  angle,  degrees 
= LOS  roll  angle,  degrees 
= Temperature  of  tailpipes 
= Emissivity  of  tailpipes 

— Flag,  0 = no  suppressor,  1 = suppressor 

= Observer  field  of  view  in  azimuth,  decrees 
= Observer  field  of  view  in  ele\'ation,  degrees 
= /mgular  resolution  in  azimuth,  degrees 
= .Angular  resolution  in  elevation,  degrees 
= Short  wave  length  index 
= Long  wave  length  index 

= Azimuth  displacements  of  LOS  frcm  center  of  gravity, 
resolution  elements 

= Ele'vation  displacement  of  LOS  from  center  of  gravity, 
resolution  elem.ents 
= Gloud  height 
= Emissivity  of  cloud 
= Log  plot  scale  factor 
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TABLE  4-1.  (U)  INPUT  DATA 
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4.2  (U)  LOG  PLOT  SIGNATURE 

The  aif’nature  predicted  for  these  initial  conditions  is  shown  in  figure 
4-1.  This  figure  depicts  the  spatial  intensity  distribution  of  the  signature. 

The  picture  consists  of  a mosaic  of  30  by  60  elements.  The  apparent 
effective  radiance  of  each  element  is  depicted  by  a 2 digit  num.ber.  The  first 
digit  represents  the  characteristic  of  the  lorarithym  of  the  radiance  multi- 
plied by  a scale  factor  and  the  second  digit  the  first  number  of  the  mantissa. 

The  value  of  the  radiance  is  typically  less  than  unity.  Therefore  it  is 
multiplied  by  a scale  factor  PRD.  If  the  product  of  the  radiance  times  PRD 
was  267.5,  then  its  logarithm  would  be  log  10  (267.5)  = 2.4273,  which  when 
rounded  off  to  the  first  decimal  and  multiplied  by  10,  becomes  24.  Thus, 
the  two  digit  value  printed  out  for  this  surface  intercept  would  be  24. 

The  advantage  of  using  logarithms  is  in  obtaining  a large  dynamic  range 
with  the  fewest  digits.  For  example,  the  surface  radiances  in  figure  4.1  are 
in  the  twenties,  while  the  hot  gas  values  are  in  the  forties.  This  indicates 
at  a glance  that  the  hot  gas  is  two  orders  of  magnitude  more  radiant  than  the 
surface . 

The  background  radiance  values  have  been  suppressed  for  picture  clearity 
except  for  the  last  column  and  row.  This  permits  determining  at  a glance  what 
the  background  level  is  and  if  there  are  any  gradients  present. 

At  the  bottom  of  the  picture  frame  are  three  lines  of  real  numbers  which 
define  aspects  of  the  integrated  signature  in  various  ways. 

The  first  line  gives  the  components  of  contrast  irradiance  which  comprise 
the  composite  signature.  The  first  number  is  the  total  positive  contrast 
irradiance,  the  second  number  is  the  total  negative  contrast  irradiance  and 


4-4 

UNCLASSIFIED 


UNCLASSIFIED 


m 


1 2 » •*  & fa  7 e ?lCli:21?l‘»iri*jl7m32.2l?223:42‘2b:72'»2i:CTl32 
1 :-j?' ?b  7 


2 

?-  ’''r--.;*  2‘.2vw  • ?1.?6"*U  52525?  525  25 

2525 

9 

3 

75  26 ’?■:»  i .;  ;j  7 *>,  SJ5:  52525 

r'’25 

1 1 

t* 

2 5 ? ■ 2 j ’ 5 ’ 5 2 T 2 7 ’ 7 : 0 : ^ : c : fa  ■»  f ? 3 ' b 2 5 

2 6 2 5 

10 

5 

25  2'  2o2*  26  s 2‘-2  72  - ? 7 7 hi  7 ^5  » ^“225 

2*^25 

1 c 

6 

?5  2*  Tfa  3 1 323‘.2f  ’fa  3o2  "7  7 ! jil  2525  >5 

*525 

1 : 

7 

2fa2‘  . 1 ' : 3 . 3 3i  - 23  ^ i 7 fa  7>  7.  { 2526  252525 

10 

a 

25  25?  -.25:-  ’?  » -.-’C  31  3fa  ’ 4;  72  7 2 72625  25 

2fa25 

1 1 

9 

2::5:‘^^:->7f25:  7 27  2 <2^2":7. 72  fa.  5 2*‘ 

2'.25 

u 

10 

2 5 ’ 5 2 ' 2 6 2 p : 7 ? 7 : 7 % ; fa  3 3 : n : “ 2 7 7 2 0 ' ->  2 6 

2\  25 

1C 

11 

2 5 Z 5 2 1 1 > 2 1 2 7 ' 7 2 h;  a 3*,.  7 3 7 2 2 7'  7 : i 2 or?  2 6 

2 52  5 

11 

12 

2' 2'T'i26 -’2  2 • »?.  7’7:-?fa.5  25 

2525 

1 0 

13 

21  :'■  :i: fa?7:  •'2*. : fa3 . »:32 j 7.-*' 2t-:fa25 

2 ■ 2 5 

5 

m 

2 ■-  2 5 2 - 2 . 2 7 2 -i  - - 2 - ' ♦ ' ■ . h ? h ; 7 ’ . 5 2 = 2 5 

2525 

6 

15 

::2;:c:  .2 “<2  »3  ‘2  -i  < •'2  8: 72-  2*-: •.»25:'^ 

2525 

8 

ifa 

2--2  52U  '2  '■2  ii  - < 7 >2‘?5r52626r5 

8 

17 

?52  fa  ?f  a/2‘;2  Hi-  3 :3fa  S-22:  r27.fa25L52526 

25 

b 

18 

2^  262'.  772-  2 i:  J * - i 7 T^jnc  - 2 726.-^:52525 

25 

6 

19 

?!’  ::2fa:?:  ‘3: : •:  ;3  92 - 2 7c 62  6262V25 

25 

6 

20 

262  5 352hv:3-2  i;  - i-\?^2q-’a>7cr?5  2fa25 

25 

b 

21 

25252fa293:?:2^2^3^36^:^.2^^S2525 

25 

b 

22 

26 

2 5 - 5 2 7 3 : 7 1 3 C 2 ‘ 7 7 5 5 : 3 : 8 3 92  6£  5 ? 5 2 5 

25 

6 

23 

26 

?‘‘2fa283;.’l3v2'’5:2-32i83-'jfa:525 

. 25 

.6 

24 

26 

25“-2<’:3  23“'4  3.»T»'-»K3  7»53l2fa 

25 

b 

25 

2fa 

2 >2  731  '2?  3 :':  3 fa  ’ 52  7 3 7 3 -Ml 

?5 

6 

?h 

26 

25:  ■'i?  :23J  2:»31  V.2  f.35  io  25  3 ? 2 6 

25 

b 

Z7 

26 

2'^2>.’.*Mu-«i.»:31iM’53:2fa25?526 

25 

6 

2^ 

26 

2‘  ?T  »:  -.3-2:  3:  3534  ! 3 •‘8>fa2fa 

25 

7 

29 

2026 

:'27:  .M-  73.  1’:  ; W ■;  72525 

25 

8 

30 

26 

fa/  M2  : 377  ? f 1 2 8..  7?fa 

25 

9 

31 

25 

:'’7:2'i’2'^31iw33.M?7  2 7 

75 

1 1 

32 

2fa 

2*'3'*».  3-42'  *>7'>;’?-^2727 

25 

12 

33 

2 7 ’ 3 1 M *'  3 ’ ? fa  3 w’  2 7 fa  «s  3 ,* 

25 

15 

34 

2fa 

i*  •.  3 ...  2 ' 7 * M 7 : ’7  2 ^2b2t.  262626 

25 

1 ? 

35 

2526 

: ^ - 6 M 2 7 3 : 7 * : 8 . ■ r'  '■  2 6 ’ fa  2 ->  2 6 : r 7 6 

25 

t 8 

36 

26 

?5w7  44:-:  ,5.-v  i’.'*‘7?v:n2t ' .2  .7026:523 

25 

18 

37 

26 

i.r  ^ 1 '■  0 2 «.  1 7 7 H : ? 1 1’  fa  : - 2 • . 6 2 1 2 fa  2 5 

25 

23 

38 

25 

3;4-8>:  )-4’ifa>7:  ' *»:  2-.:-.25:626 

2 5 

23 

39 

25 

u :.  t.  a 7 ' : 7 . ; i.  ’ 7 : 2 6 2 ' 2 • : 2 6 : r •,  “ fa  7 52  6 2 6 

:5 

21 

40 

26 

-■‘4J2  f -S..  r ’ 7 ' 2 ^ :•. . • 2-.?'..'fa  ■’*,:525 

21 

7 1 

4 1 

2 0 

2 fa 

■ a 

5:262-1  7 ,t'  ■*(•_''  : l J.  t ’fa2526 

25 

21 

42 

2o 

U “ 

?■■  4-,..fa’7r  -»j'i2fa2  'ZoZo:*  ri>26t  5:52025 

2 5 

24 

‘t'i 

26 

6 7 

5 2r  : 71.  M K ^ 26fa.  e.,3  f : ~2fa2  b 

25 

28 

44 

25 

5 7 

5^57?-!.  >'8  » 2‘'20c'fa2  : ' 2 62'-2''  ?o:b?  b 

25 

25 

45 

25 

faf.  : f . - u >►  ?■>  ’h  : . 2 -'2 -.2 '.2  •■2''J  6.  fa  2 6 2 fa 

25 

24 

46 

2b 

?.  265  “w  ‘.fa  ?-*?fa:‘  7(2  fa  2 1 2 hcfaZfaCfacb 

25 

24 

47 

25 

.’0 

' j ' 8 ^ ‘ 2 > ' f 2 ’•*  7 ' : 5 ' fa2  o2  f .■*  t ■*  o 2u2  5 

2 5 

7 1 

48 

2^ 

^ ► 

' . r ; r, ; . 2 . fa 2 0 2 fa  ? r 2 6 > 5 : 6 2 fa 

25 

3J 

49 

21 

: f 

is.'faZfaZ'  25  ’''t'v:'  ?•  ’(•  ’fa:fa252626:o:b 

25 

25 

50 

2^ 

^ r 

.'  7 ■ ■ 7 fa  “ ■ ''  6 . ■ - : 7 . 2 ••  • ..•,■*11'*  : fa  .fa  6 ? f-  7 ‘ fa  fa  ? 5 7 fa 

25 

25 

51 

2 fa  2 7 

2 

25 

24 

52 

2 3 

^ . 7 w.  fa  f f 2 n •*  h : - 7 - - 7 . : : 5 fa  f 2 » : fa  fa  1 2 0 

25 

23 

53 

2 i 

2fa 

2r  fa-> ’M' ' 2-  : 7 7- Z'.:--,  fa2-.2(  '-.2o75 

25 

25 

54 

C P 

2 *•  2 ‘ r » 2 ••  7 • : • 2 •,  : 62  fa  * ■ •-. / -)26  7 b 

25 

24 

55 

26 

2'  :•  r-  ’ > :•  ' -z-  2-)’  ii  •>.  7o?6 

25 

2 5 

56 

^5 

r*  -'o2  •:  r ’ » 2 •>  ‘ ‘ . ' .'  . . • <.  0:  j2  ‘ 7 52  6 ’0  : 5 

25 

2 ^ 

57 

2fa 

2 7 7 fa-  2r . , : .'2 - . .2  0 : 0 : 3 2 3 .’62 bZn 

O’? 

25 

58 

*“5 

. _ .7-1  .'  • ^ ' '6  • 2 ‘ 2 5 ’ 0 

25 

2 3 

59 

rfa 

7^ 

2 " - 1 . ■ ■ 2 0 : • 2 2 ■ 2 a 

25 

24 

60 

2 c 

** ~ 7 ^ . » ’ • . o2  fa  0 fa  c c ^ g2  p ! fa 

2> 

2 5 

61 

2b 

2 8:  i S 2 - 2 'i t . ( . 6 2 6 7 6 2 0 

25 

fa  1 

62 

><> 

2'^  •'•  fafj.-2fa:625 

25 

23 

fc3 

2t 

c 7.  , • '2  '25.  v2  5 :■  ?6 

2 3 

c 1 

« 4 

•>r, 

~.  e 

2*- 

2 7 

* ’ .'  5 

••'  ‘ ' 2>2',  ^■;'  7-.:fa2  :r:u  :7252‘.2fa2525 

2'. 25 

19 

^ It'tl  t'5  "i.  T.H  'H  ^ 


1 


4-?i 

UNCLASSIFIED 


FinjRE  4-1 . (U)  LOG  PLOT  SIWATCPS, 


UNCLASSIFIED 


the  third  number  is  the  sum  of  the  absolute  values  of  contrast  irradiance 
components. 

The  second  line  gives  the  absolute  irradiance  values.  The  first  number 
is  the  absolute  target  irradiance,  the  second  number  is  the  absolute  irradi- 
ance of  the  background  covered  by  the  target,  and  the  third  is  the  contrast 
irradiance  obtained  by  subtracting  the  first  two  numbers. 

The  third  line  containing  a single  number  is  the  apparent  effective 
radiant  intensity  of  the  target. 

2 

In  the  above,  the  irradiance  numbers  have  the  standaixl  units,  watts/ cm  , 

the  radiant  intensity,  watts/ster,  and  the  radiant  values  in  the  log  plot, 

2 

W/cm  / ster. 

All  signature  vsilues  are  weighted  for  the  sensor  spectral  response. 

4.3  (U)  SPECTRAL  PLOT 

The  HIDE  program  also  pirLnts  out  a plot  of  the  spectral  radiant  inten- 
sity of  the  signature  and  its  composition  as  shown  in  figure  4-2, 

This  plot  is  in  the  form  of  a number  pattern  wherein  the  user  can  connect 
the  numbers  and  draw  the  curves. 

The  identification  of  the  symbols  and  their  priority  are  listed  below, 
(i.e.  If  the  points  on  more  than  one  curve  fall  on  the  same  prd.nt  location, 
only  one  character  is  printed  out  overriding  the  others.  Thus,  number  1(C) 
would  predominate  over  all  the  others,  number  3(T)  would  prompt  number  4 (R), 
etc. ) 

The  vertical  coordinate,  calibrated  from  0 to  10,  represents  0 to  100 
percent.  The  horizontal  coordinate  is  calibrated  in  wavelengths.  Each  curve 
is  normalized  to  some  reference  value  which  is  printed  out  along  the  vertical 
coordinate  and  specified  in  Table  4-2. 


4-6 

UNCLASSIFIED 


FICRJRE  4-2.  (U)  SPECTRAL  PLOT 


UNCLASSIFIED 


Table  4-2. 

(U)  Spectral  Priorities 

PRIORITY 

SYMBOL 

DEFINITION  ' 

REFERENCE 

1 

C 

Spectral  radiant  intensity 
at  receiver 

Contrast 

2 

' S,M,L 

j 

Effective  apparent  spectral 
radiant  intensities 

Contrast 

3 

T 

Atmospheric  transmission 

100;i 

4 

R 

Spectral  radiant  intensity 

Rad.  Int. 

5 1 

3,4,7 

Detector  responses 

100^ 

4.4  (U)  BODY  INTERCEPT  PLOT 

A body  intercept  plot  is  also  printed  out  as  shown  in  figure  4-3.  This 
is  a mosaic  format  on  a one  for  one  coiTespondance  with  the  LOG  PLOT  of  the 
signature.  The  difference  is  that  the  2 digit  numbers  given  here  are  the 
index  numbers  of  the  surface  elements. 

Only  body  surfaces  are  shown  here,  the  plume  surfaces  have  been  deleted. 
This  plot  may  be  super  imposed  on  the  LOG  PLOT  to  investigate  the  origin  of 
the  signature  contributions  (i.e.  tail  boon  heating,  solar  glint  from  windows, 
etc.). 

4.5  (U)  GREY  SaLE  PLOT 

The  HIDE  model  also  generates  a grey  scale  plot  of  the  spatial  distri- 
bution of  intensity  of  the  signature  as  shoivn  in  figure  4-4. 

This  is  based  on  a 10  level  grey  scale  using  symbols  t.o  depict  the 
density  levels. 

This  plot  enables  one  to  find  hot  spots  quicKly  and  track  then  through 
the  BODY  and  LOG  PLOTS. 
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4.6  (U)  C-HEY  SHADE  PLOT 

Data  from  the  log  plot  signature  is  used  in  an  off  line  program  to  pen- 
eraue  a prey  shade  plot  as  shown  in  figure  4-5.  It  depicts  the  same  informa- 
tion as  the  prey  scale  plot,  but  in  a way  which  provides  a truer  visualization 
of  the  grey  shade  densities.  This  effect  is  obtained  by  use  of  an  overprint 
process. 

4.7  (U)  GREY  SHADE  HiOTO 

This  photograph,  shown  ir.  figure  4-6,  is  a simulation  of  what  an  infrared 
camera  would  see  when  looking  at  the  target.  It  was  obtained  by  processing 
the  digital  signature  image  mosaic.  The  special  intensity  distribution  values 
from  the  log  plot  signature  were  fed  through  a hybirid  computer's  D/A  converter 
to  convert  digital  values  to  analog  video  amplitudes.  The  video  amplitudes 
were  then  displayed  on  a kinescope  and  photographed.  The  capability  of  gen- 
erating piiotographs  of  this  type  is  an  inherent  feature  of  the  digital  mosaic 
techniques  used  in  the  HIDE  model. 
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Figure  4-5.  (U)  Grey  Shade  Plot 
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73/09/25 


1 


I 


1 


4 1 


4 I 


4 1 


6 1 


6 I 


80  8 64  79 

1 -121.000  192.900  26.000  127.900  173.900 
.001  25.800  .000  .000  .000  -90.000  3 1 

2 -121.000  192.900  -26.000  -173.900  -127.900 
154.200  180.000  .000  .000  .000  90.000  3 I 

3 -59.200  65.000  19.000  .000  63.000 
.001  360.000  7.000  .000  -90.000  .000  4 

4 -59.200  65.000  -19.000  .000  63.000 
.001  360.000  7.000  .000  -90.000  .000  4 

5 -59.200  65.000  19.000  .001  180.000 
.001  360.000  7.000  .000  .000  .000  6 1 

6 -59.200  65.000  -19.000  .001  180.000 
.001  360.000  7.000  .000  .000  .000  6 1 

7 -59.200  65.000  .000  -19.000  19.000 
.001  360.000  7.000  .000  .000  90.000  4 

8 -59.200  65.000  19.000  .000  51.000 
180.000  360.000  7.000  .000  154.200  .000 

9 -59.200  65.000  -19.000  .000  51.000 

180.000  360.000  7.000  .000  154.200  .000 

10  -8.000  33.000  .000  -7.000  7.000 
.001  360.000  7.000  .000  .000  90.000 

11  -8.000  33.000  7.000  .001  90.000 
.001  180.000  7.000  90.000  .000  .000 

12  -8.000  33.000  -7.000  .001  90.000 

90.000  270.000  7.000  .000  .000  .000 

13  -8.000  33.000  7.000  90.000  180.000 
.001  180.000  7.000  90.000  .000  .000  6 s 

14  -8.000  33.000  -7.000  90.000  180.000 

90.000  270.000  7.000  .000  .000  .000  6 ; 

15  21.000  33.000  2.000  29.400  58.800 

180.000  360.000  13.400  -9-800  -90.000  .000 

16  21.000  33.000  -2.000  29.400  53.800 
180.000  360.000  13.400  9.800  -90.000  .000  5 

17  21.000  33.000  2.000  29.400  53.800 

.001  180.000  13.400  -9.300  -90.000  .000  5 1 

18  21.000  33.000  -2.000  29.400  53.800 
.001  130.000  13.400  9.800  -90.000  .000  5 I 

19  -37.000  33.000  12.000  .001  180.000 
.001  360.000  14.000  .000  -000  .000  6 1 

20  -37.000  33.000  -12.000  .001  130.000 

.001  360.000  14.000  .000  .000  -000  6 1 

21  32.550  30.200  .000  -71.500  -41.700 
170.890  189.110  .000  -90.000  .000  -13-400  3 

22  32.550  35.900  -000  -71-500 
170.890  189.110  .000  -90-000 

23  16.440  17.720  -000  -38.900 
167.950  192.050  .000  -90.000 

24  16.440  10.720  -000  38-250  90-900 
.001  360.000  7.000  -12-050  -53.500  .000  4 

25  16.440  10.720  .000  35-250  00-900 
.001  360.000  7.000  12.050  -53. SCO  -000  4 = 

26  -13.640  33.000  15-000  -42.800  -000 
144.380  160.000  .000  -102-050  -90-000  -000 

27  -13.640  33.000  -15.000  -42.800  .000 
180.000  215.620  .000  -77-950  90-000  .000  3 


-41.700 
.000  13.400  3 
-37.000 
.000  -36.500  3 
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28  -121.000  19.000  .000  -26.000  26.000 
.000  8A.000  .000  .000  .000  .000  1 I 

29  -59.200  72.000  .000  -19.000  19.000 
-22.000  .000  .000  .000  .000  .000  I s 

30  -59.200  72.010  .000  -10.000  10.000 
-22.000  .000  .000  .000  .000  .000  I 1 

31  -121.000  72.000  .000  -19.000  19.000 
.000  39.800  .000  .000  .000  .000  I 1 

32  -86.280  110.750  26.010  A5.750  6A.750 

9.000  25.800  .000  .000  .000  -90.000  3 i 

33  -86.280  110.750  -26.010  -6A.750  -A5.750 
154.200  171.000  .000  .000  .000  90.000  3 1 

34  -114.000  65.000  26.010  .000  13.000 
.000  30.000  .000  .000  .000  -90.000  1 

35  -114.000  65.000  -26.010  -18.000  .000 
.000  30.000  .000  .000  .000  90.000  1 ? 

36  -200.600  79.500  .000  -80.000  .000 
166.630  193.370  .000  90.000  .000  5.367  3 1 

37  -200.600  72.500  .000  .000  84.000 

.001  360.000  7.000  13.370  95.367  .000  4 1 

38  -200.600  72.500  .000  .000  84.000 

.001  360.000  7.000  -13.370  95.367  .000  4 1 

39  -468.500  98.800  -56.500  -357.000  -292.200 
167.590  174.750  .000  90.000  90.000  -13.370  3 1 

40  -468.500  98.800  56.500  -357.000  -292.200 
185.250  192.410  .000  90.000  -90.000  -13.370  3 1 

41  -230.500  45.450  .000  -112.400  -47.600 

166.000  194.000  .000  90.000  .000  13.100  3 1 

42  -200.600  72.500  7.000  -17.100  .000 
113.750  174.750  .000  90.000  90.000  -13.370  3 1 

43  -200.600  72.500  -7.000  -17.100  .000 
185.250  246.250  .000  90.000  -90.000  -13.370  3 1 

44  -229.550  140.300  .000  -115.900  -73.600 
174.550  185.450  .000  90.000  .000  66.900  3 1 

45  -475.600  105.400  .000  98.500  300.000 
.001  360.000  1.450  .000  96.817  .000  5 1 

46  -377.660  93.550  .000  .001  180.000 
.001  360.000  2.500  .000  .000  .000  6 1 

47  -474.600  108.400  .000  125.000  300.000 
.001  360.000  .500  .000  95.367  .000  4 t 

48  -352.180  87.180  .000  .000  10.400 

.001  360.000  1.000  .000  .000  -90.000  4 Z 

49  -352.180  96.180  10.400  -2.630  2.640 
-31.000  31.000  .000  .000  30.000  -90.000  1 1 

50  -270.000  79.800  .000  -38.620  38.620 
-18.000  .000  .000  .000  .000  .000  1 1 

51  -393.030  197.380  .000  66.300  111.200 

16.000  25.000  .000  .000  .000  -90.000  3 I 

52  -411.580  -14.200  .000  -106.200  -77.080 
146.500  155.000  .000  .000  .000  -90.000  3 1 

53  -73.000  72.000  .000  .001  90.000 
.001  180.000  11.000  .000  .000  .000  6 1 

54  -73.000  72.000  .COO  .000  53.100 

.001  360.000  11.000  -4.V00  -90.000  .000  4 1 

55  -73.000  72.000  .000  .000  53.100 
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.001  360.000  11.000  4.700  -90.000  .000  4 1 

56  -73.000  83.000  .000  .000  49.000 
175.300  184.700  .000  -90.000  .000  .000  3 1 

57  -109.230  94.000  .000  -15.000  -000 
.001  360.000  10.000  .000  .000  .000  4 1 

58  -109.230  94.000  .000  .000  15.000 
.001  180.000  .000  .000  .000  .000  2 1 

59  -109.230  94.000  .000  -15.000  15.000 
-11.770  .000  .000  .000  .000  .000  1 1 

60  -109.230  94.000  10.000  .000  7.070 
.000  20.000  .000  .000  90.000  -45.000  1 1 

61  -109.230  94.000  -10.000  -7.070  .000 
.000  20.000  .000  .000  90.000  45.000  1 1 

62  -121.000  94.000  15.000  .000  20.000 
.000  6.770  .000  .000  .000  -90.000  1 1 

63  -121.000  94.000  -15.000  -20.000  .000 
.000  6.770  .000  .000  .000  90.000  1 1 

64  -107.130  118.000  .000  -30.000  .000 
.001  360.000  1.250  .000  5.000  .000  4 ^ 

65  -107.130  118.000  .000  -6.510  6.520 
-212.000  212.000  .000  45.000  1.650  1.650  1 1 

66  -221.000  94.000  .000  -100.000  -60.000 
171.460  188.540  .000  90.000  .000  .000  3 1 

67  -121.000  94.000  15.000  .000  40.000 
.000  25.000  .000  .000  90.000  -98.540  1 I 

68  -121.000  94.000  -15.000  -40.000  .000 
.000  25.000  .000  .000  90.000  98.540  1 1 

69  -215.840  80.640  .000  -56.390  -15.690 
170.930  189.070  .000  90.000  .000  -13.500  3 1 

70  -240.200  75.000  -4.000  -80.200  -40.100 
180.000  193.500  .000  90.000  90.000  -9.070  3 1 

71  -240.200  75.000  4.000  -80.200  -40.100 
166.500  180.000  .000  90.000  -90.000  -9.070  3 1 

72  -200.600  84.500  .000  -2.500  2.500 
-6.333  .000  .000  .000  -90.000  .000  1 I 

73  -133.000  100.000  13.500  -12.000  .000 
.001  360.000  3.000  *000  .000  -45.000  4 0 

74  -138.000  100.000  -13.500  -12.000  .000 
.001  360.000  3.000  .000  .000  45.000  4 J 

75  -138.000  100.000  13.500  .001  180.000 
.001  360.000  3.000  .000  .000  .000  6 0 

76  -138.000  100.000  -13.500  .001  180.000 
.001  360.000  3.000  .000  .000  .000  6 0 

77  -138.000  100.000  13.500  .000  4.000 
•001  360.000  3.000  .000  -90.000  .000  4 - 

78  -138.000  100.000  -13.500  .000  4.000 
.001  360.000  3.000  .000  -90.000  .000  4 ^ 

79  -138.000  100.000  13.500  .000  3. COO 
.001  360.000  4.000  .000  -90.000  .000  2 1 

80  -138.000  100.000  -13.500  .000  3.000 
.001  360.000  4.000  .000  -90.000  .000  2 1 
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1 
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5 PROGRAM  0H58C0UTPUT) 

6 PRINT.*  OH-58  >LI GHT/TURBINE  MODEL  OPERATING  CONDITIONS  • 

20  INTEGER  THROST, HELO CU.HELO W( 8 ) 

25  INTEGER  WT. TABLE 

30*C  THROST  - THROTTLE  SETTING  (INTERGER) 

40*C  1 - CRUISE  SPEED 

50*C  2 - MAXIMUM  CRUISE  SPEED 

60*C  3 = HOVER 

70  THUOST-3 

75*C  HELOGU  = HELICOPTER  GROSS  WEIGHT.  LBS  (INTERGER) 

80*C  VALUES  ■ 1500.2000.2500.3000 
85  WT=A 

88  DATA(HELOW( I ).  1= I, A)/ 1500. 8000.2500.3000/ 

89  HELOGW-HELOW(WT) 

90*C  A « ALTITUDE.  FEET  (HEAL) 

100  A-2000. 

1I0*C  TEMP  = AMBIENT  AIR  TEMPERATURE.  DEG  CENTIGRADE  (REAL) 

120  TEMP= 15. 

130  DIMENSION  HEIGHT!  13).ALT(A) 

180  DIMENSION  Q1T1(U).Q2T1{11).Q3T1(U).QAT1(11) 

200  DIMENSION  01 T2 ( 1 I ) . Q2T2 ( 1 I ) . Q3T2( 1 1 ). QAT2( 1 1 ) 

280  DIMENSION  Q I T3( I 1 ) . Q2T3( 1 I ) . Q3T3( I 1 ) . QAT3 ( 1 1 ) 

260  DIMENSION  V 1 T 1 ( 1 1 ) . V2T 1 ( 1 I ) . V3T 1 ( I I ) . VAT  1 ( 11 ) 

280  DIMENSION  V IT2( 1 1 ) . V2T2 ( 1 1 ) . V3T2( 1 I ) . VAT2( I 1 ) 

340  DIMENSION  GW(3) 

350  DIMENSION  VEL ( 1 0 ) . PI TCH( 1 0 ) 

360  DIMENSION  S0( 6 ) . W K 6 ) . W2( 6) . W3( 6 > . W4( 6 ) . W5( 6) 

370  DIMENSION  U 1 ( 6 ) . U2C 6 ) . U3C 6) . UA( 6) . U5( 6 ) 

380  DIMENSION  W9(6).U9(6) 

390  DIMENSION  FK6) 

400  DIMENSION  A0( 5 ) . T0( 5 ) . D1 ( 5 ) 

410  DIMENSION  T2(9).CI(9).C2(9).C3(9) 

420  DIMENSION  R1(7).R2(7) 

430  REAL  Ll(  5) 

440  REAL  M1.M2.L 

450  DATA  ( VEL( 14). 14= 1.  10)/0. . 1 0. . 20. . 30.  . 40. . 50.  . 60* . 70. . 80.  . 90. / 

460  DATA  (PITCH! 14) , 14=1.  1 0) / . 45. . 80. - . 25. - . 90. - 1 . 7. - 2. 5.-3. 7.-5.  05. 
470*-6. 35.-8./ 

540  DATA  (S0( I 1 ). I 1= 1.6)/50. . 100..  150..200. .250.  . 300./ 

550  DATA  (W  1 ( I 1 ). I !■  1.6)/2.  14.2.43.2.65.2.83. 3.0.3.  14/ 

560  DATA  (W2(l 1 ). I 1= 1.6)/  1.9.2.  12.2. 35. 2.  51.2. 66.2. 76/ 

570  DATA  (W3( 1 1 ). I 1» 1.6)/ 1.45.  1. 88.2. 08. 2. 23.2. 33.2. 39/  , 

580  DATA  (W4( I 1 ). I 1= 1.6)/  1 . 44.  1. 66.  1.83.  1 .95.2.095.2. 04/ 

590  DATA  (W5( 1 1 ). I 1 = 1.4)/  1.25.  1.45.  1.6.  1. 65/ 

600  DATA  (U1(I2). 12=1. 6)/85.. 105.. 127.5. 152.. 177.5.205.5/ 

610  DATA  (U2( 18). 12= 1.6)/75. .93. . 1 1 7. . 144. . 172. 5.207./ 

620  DATA  (U3(  12).  12- 1.6)/65. .86. . 1 1 1. , 138. . 172. 5.207./ 

630  DATA  (U4( 18). 12= 1.6)/60. . 80. . 105.. 138. . 171..204./ 

640  DATA  (U5(  18).  12- 1. 4)/50.. 75. . 103.5.  14C. / 

650  DATA  (F 1 ( 13 ). I 3= 1.6) /7 . 5.  12. . 1 6. ,2 1 . ,26. . 32. / 

660  DATA  (AO! 14). 14= 1. 5)/0. . 5000. . 10000. . 15000. .20000./ 

670  DATA  (TO! 14) . 14= 1 . b)/519. . 501. .493. .465. . 447./ 

680  DATA  ( Dl ( 14),  14= 1. 5)/. 00238. .00205. . 001 755. . 001493. . 001268 1 / 

690  DATA  (LI ( 14) . 14= 1. 5)/ 1 . 000. .838. .688. . 564..460/ 

700  DATA  (T2( I 5). I 5= 1 . 9 )/ 420. . 440. > 460.  . 480. . 500.  . 520.  . 540..  560. . 580./ 


UNCLASSIFIED 


OHTURB  — PAGE  2 14.37.43  73/09/25 


710  DATA  (C 1 ( I5>. 15= 1 j9)/0. .0..0.»0.#0. .0. . 0. 
720  DATA  (C2(I5). I5=1.9)/0..0..0..0..0.»0..0. 
730  DATA  <C3CI5)> 15=1. 9)/0..0. .0.^0.. 0..0..0. 
740  DATA  CRI < 16) . 16= 1. 7)/ 150. . 175. ,200.. 225. . 


. 0.  . 0./ 

. 0.  . 0./ 

. 0. . 0. / 

250. .275. ,300. 


750  DATA  <Ra(I6).16»1.7)/1757.,1763..1770..1778.. 1786.. 1794. . 1303./ 

760  DATA  G/32.2/ 

770  DATA  H/.24/ 

780  DATA  E/776./ 

790  DATA<  HEIGHT!  KD.Kl-l.  1 1 )/ 0.  . 8000.  , 4000.  , 6000.  . 8000.  . 10000.. 

SOO'f  12000.  . 14000.,  16000.  . 1 3000.  , 20000.  / 

860  DATACQ1T2(K1 ).K1= 1,  1 1 )/ 63. . 60. . 60.  . 58. . 53.  . 48.  , 45. . 40.  . 38. , 34. . 30./ 
880  DATA!  V2T2<Kl  ).K1=  1.  Il>/n5..116..116..tl5..115..114.. 

890+1  12. , 107. . 103.. 99.. 94./ 

900  DATA!Q2T2!KI).K1  = 1.  1 I ) / 65 . . 64. . 6 1 . . 59 . . 5 7.  . 52.  . 49 . . 47 . . 44. , 40. . 38 . / 
920  DATA!  V/3T2!R1  ).  Kl>  1.  1 1 ) / 1 1 1 . 5.  1 1 2 . 5.  1 1 1 . . 1 1 1 . . 1 09 . 5.  1 06.  5. 

930+ 103.. 98. ,93.. 83.. 73./ 

940  DATA(Q3T2!K1 ).Kl= 1,  ID / 7 I . . 68. . 64. , 6 1 . . 59.  . 55. . 52. . 49. , 47. . 43. . 40.  / 
960  DATA! V4T2!K1 ) . K 1 = 1 . 1 1 ) / 1 06 . 5.  1 06 . 5.  1 04. . 1 02. . 9 7. 5. 9 1 . 5. 

965+83. .74. . 64. . 58.. 37. 5/ 

970  DATA!  Q4T2!?!l  ).K1=1.  1 1 )/69..68.,64.,61..59..55..51..47..47..45.,^ 
1250  DATA  !V ITl !K1 ).Kl= 1. 1 1)/ 103. 5. 104. . 104.. 104. , 104. . 103. 5. 

1260+103.. 103. , 102. .99. ,94./ 

1270  DATA! QlTl !K1 ).K1  = 1.  1 1 )/ 53 . . 50. . 47.  , 44.  . 43. . 4 1 . . 39. 5.  38.. 38. . 34. 
1280+30. / 

1290  DATA!V8TI!K1 ).K1= 1.  1 1)/103..  104..  104..  104..  104.,  104.. 

1300+103.4. 103.. 103. .99. ,94./ 

1310  DATA!Q2T1 !K1 ).Kl=l.ll)/55..54.,53..  50.  , 49 . . 46. . 45. . 43.  . 42. , 40.  . 
1330  DATA!V3T1!K1).K1»1. 1 1 ) / 1 03. . 1 03. . 1 03 . 5. 1 03 . 5, 1 04 . . 1 04 . . 

1340+103. .98. .93. ,83. .73./ 

1350  DA1A!Q3T1 !K1 ).K1= 1.  I 1 ) / 60. . 6 0.  . 58 . . 55.  . 55.  , 52. . 52. . 49 . . 47 . . 43. . 
1370  DATA!V4T1 !K1 ) . K 1 = 1 . 1 1 ) / 1 02. 5, 1 03. . 1 03. . 1 02. . 97. 5. 9 1 . 5. 

1375+83. . 74. . 64. . 58. . 37. 5/ 

1380  DATA!Q4T1  !K1 >.R1= 1.  1 1 )/ 70. . 6 5. . 62. . 6 1 . . 59. . 55. . 4 7. . 47. . 4 5. . 40./ 
1470  DATA!U1T2!K1 >.K1- 1,  1 1 )/ 1 1 7 . . 1 1 7.  . 1 20.  . 1 20. . 1 18. . 1 1 5.  . 

1480+1 12. ,107. .103. .99. ,94./ 

1510  DATA!Q1T3!K1 ),K1= 1.  1 1 ) / 30. . 32.  . 34.  . 35.  , 36 . . 37.  . 38.  , 39. . 40. . 40. . 
1550  DATA!Q2T3!K1  ) , X 1 = 1 . 1 1 ) /45.  , 46.  ••  46.  , 46.  . 47.  . 48.  , 49 . . 50.  . 5 1 . . 5 1 . j 
1590  DATA!Q3T3!K1  ).X1  = 1.11)/53..59..60..61..62.. 63.  , 64. , 6 6. . 68. , 72. j 
1620  DATA!04T3!K1 ).KI«l.ll)/73.,  74.,75..7  7.  5,80.. 82.  5. 

1630+86., 90.. 95.. 100.. 1 10./ 

1701  DATA  PI/3.1415926535/ 

1702  DATA  DTR/0. 01 74532925/ 

1703  DATA  CHORD/ 1 . 0859/ 

1704  DATA  DLADES/2./ 

1705  DATA  RADIUS/ 17.667/ 

1706  DATA  ROTSPD/5.9/ 

1707  DATA  DHAG/0.0083/ 

1708  DATA  PVREFK/0.85/ 

1709  DATA  TlLT/0./  v 

1710  T ■ 15.  - 2. +A/ 1000. 

1720  D-TEMP-T 

1730  0--! D+25. ) »D*! D- 10. )•! D-30. )*!D-40. )/ 15./40./50. /70./80. 

1740  R=P*3. 28571 

1750  n=H+!D+4G. ) *D=! D- 10. )•! D-30. ) ♦! D-40. )/ 15. /25./3S./55./65. *2. 

1760  P = n-! U + 40. >*! D + 25. )*D*! D-30. > *!D-40. )/s0./35./ 10./ 20./ 30. 


. .43. . 4 1 . . 39. 5.  38..  38. . 34. . 

. 104..  104..  104.. 

..49. .46. .45. .43. .42. .40. .36/ 
5. 103. 5. 104.. 104.. 

..55.. 52.. 52.. 49.. 47.. 43.. 40/ 
.. 102. .97. 5. 91. 5. 

..59. .55. .47. .47. .45. .40./ 

. 120.. 1 18.. 1 15. « 

..36. .37. .38. .39. .40. .40. .41/ 
*.47. .48. .49. .50. .51. .51* .52/ 
..62. .63. .64. .66. .68. .72. .76/ 
. 5. 60. .82. 5. 
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1770  B^B+CD+AO. ) ♦ < D+25. ) *D* ( D- 1 0. )*(D-AO.  )/ 70. / 55. / 30. /20./ 1 0. • 2. 7 1 A29 
1780  DELP=B- ( D*AO. ) *C  D+25. )*D*( D- 10. )♦<  D-30.  ) /80. / 65. / AO. /30.  / 1 0. ♦O. 57  I 
1790  A - A 1000.*DELP 
1800  T « TEMP*9./5. +A92. 

1820  TABLE  ■ CTHROST-l  )*A  ♦ WT 

1630  GO  TO  ( 1.2.3.A.5.6.7.8.9# 10.  I 1. 121.TABLE 

1850  1 CALL  C0N1-RA(  1 1. HEIGHT.  VlTl.  A.  V) 

1860  CALL  CONFRA< 1 1. HEIGHT. QlTl.A.Q) 

1870  GO  TO  199 

1880  2 CALL  C0\FRA( 1 I , HE  I GHT. V2T I . A. V ) 

1890  CALL  COiVFRAC  1 1. HEIGHT. Q2T1. A. Q> 

1900  GO  TO  199 

1910  3 CALL  CJN?RA( 1 1. HEIGHT. V3T1. A. V) 

1920  CALL  COMFRAC 1 l.HEI GHT. Q3T1. A. Q) 

1930  GO  TO  199 

19A0  A CALL  CONFRACl  1. HEIGHT.  V/ATl.  A.  V) 

1950  CALL  CONFRAC I l.HEIGHT.QATl. A. Q) 

1960  GO  TO  199 

1970  5 CALL  COVFRAI 1 1. HEIGHT. V1T2. A. V5 
1980  CALL  CONFllAI  1 1. HEIGHT.  CHT2.  A.  Q) 

1990  CO  TO  199 

2000  6 CALL  CONFRAC 1 1 . HEI GHT. V2T2. A. V ) 

2010  CALL  CONFHAC  1 1. HEIGHT. &I2T2.  A. Q) 

2020  GO  TO  199 

2030  7 CALL  COMl- RAC  1 1 . HEI  GHT.  V3T2.  A.  U ) 

20A0  CALL  COSFRACll. HEIGHT. Q3T2.A.Q) 

2050  GO  TO  199  - 

2060  8 CALL  CONFHACl 1 . HEI GHT. VAT2. A. V) 

2070  CALL  COMFRAC 1 1. HEIGHT. QAT2.A.Q) 

2080  GO  TO  199 
2090  9 V»0. 

2100  CALL  COMFRACl 1. HEIGHT. Q1T3. A. Q) 

2110  GO  TO  199 
2120  10  V»0. 

2130  CALL  COMFRAC 1 1. HEIGHT. Q2T3.A.Q) 

21A0  CO  TO  199 
2150  11  V^O. 

2160  CALL  COMFRAC 1 1. HEIGHT. Q3T3.A.Q) 

2170  GO  TO  199 
2180  12  V»0. 

2190  CALL  COMFRAC 1 1. HEIGHT. Q4T3.A.Q) 

2800  199  COMTIVUE 

2810  A ■ A - 1000.*DELP  ] 

2820  OTP  * Q * i 

2830  TC»  5./9.*CT-A92. ) 

2840  S=»C  100./29.  1 >*OTP 

2850  CALL  COMFRAC 1 0. VEL. PI TCH. V. BETA) 

2860  ALPHA  = CBETA  - TILT)*DTK 

2870  V0»V*1.67  i 

2880  HEL  » HELOGW 

2832  CALL  C0MFRAC5. AO.TO. A.Tl  ) 

2884  CALL  COMFRAC 5. AO. D 1 . A. D) 

2886  CALL  C0M)RAC!5.  AO.Ll.  A.L) 

2890  SIGHAE  = CHOHD*BLABES/ C PI  * RADI  US ) 

2892  SPDRTO  • VO*COSC ALPHA) / C 2. *PI *ROTSPD* RADI  US > 
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2894  PWnEQ  c PI**4*D*ROTSPD**3*RADIUS**5*DRAG 
2896  PUREQ  - PVREQ*SICMAt*C  1.4.SPDRT0**2) 

2898  PWRAVL  - PUREFl- *550.  *S 

2900  VIM  ■ (PWRAVL  - PWREQ ) ♦COSC ALPHA) /HEL  ♦ VO*SXNt ALPHA) 

2910  IF  (Ul-vJ.LT.O.  ) VIN-.Ol 

2920  CALL  CONFRA( 6» SO,  W 1 » S. W9 < 1 ) ) 

2930  CALL  C0'JfRA(6,S0,  W2,S.W9(2)) 

2940  CALL  C0NFaA(6,S0.W3,S, W9(3)) 

2950  CALL  CUMFRA( 6, SO, W4, S, W9 ( 4 ) ) 

2960  CALL  CONI' RAC  4,  SO,  W5,  S,  W9  ( 5 ) ) 

2970  CALL  CONFRA( 6, SO. U 1 , S, U9 C 1 ) ) 

2980  CALL  CONiFRAC  6,  SO,  U2,  S,  J9  ( ? ) ) 

2990  CALL  CONFHAC 6, SO, U3, S, U9( 3) ) 

3000  CALL  C0N1'HA(6,S0,U4,S,U9C4)) 

3010  CALL  C0NFRA<fl,S0,U5,S,U9<5)) 

3020  CALL  C0NFRA(6,S0, F1,S,F9) 

3030  CALL  C0NI'RA(5,A0,W9,A,  W8) 

3040  CALL  C0NfRA(5,A0, J9,A,U8) 

3050  F8=F9 
3090  D2=D*T1/T 
3100  M1*=T1/519. 

3110  M2-SQRT(M1 ) 

3120  CALL  C0NFRA(9,T2,C1,T1,C4) 

3130  CALL  C0NFRA(9,T2,C2,T1,C5) 

3140  CALL  C0NFRA(9,T2,C3,T1,C6) 

3150  CALL  C0NFHA(9,T2,C1,T,C7) 

3160  CALL  C0NFRAC9,T2,C2,T,C8) 

3170  CALL  C0NFRA(9,T2,C3,T,C9) 

3180  R3-S/CL*M2) 

3190  CALL  C0NFRAC6,Rl,R2,R3,R4) 

3200  R5=R4*T/519. 

3810  W6  - W8*<  l.-KC7«C4)/<  l.'^CA)) 

3220  U6  ■ U8*( 1 .♦(CS-C5)/ C 1 . ^CS) ) 

3230  F5=F8-(W3+V0)/G 

3240  F6  » F5-»(L*C9-W8*(  l.-fC7)*V0/G)-(L*C6-W8*<  l.'fCAl^VO/G) 
3250  Ql«  1 . ■*'U6/(  W6A3600.  ) 

3260  V7»(G*F6/W6'f2.  »VO)/Ql 
3270  T7  - R5-V7**2/(2.*C*H*E) 

3280  A7«(W6*T7*Ql )/(C*D2*T»V7) 

3285  A7=A7/2. 

3290  D7=24.*SGRT(A7/3. 1416) 

3300  PRINT  222,  A,  T,  THRO  ST,  HELOG  (« 

3305  222  FOarATCZ/tALTITUDECFT)  » *,F12.4/ 

3310-»*  Af^RIENT  TEMPERATURE  (R)  = *,F12.4/ 

3315^*  THROTTLE  SETTING  « •,14/ 

3320«-*  GROSS  WEIGHT  (LBS)  « ♦,I10) 

3330  PRINT  225,  V,  5.  V7,  T7,  D7,  Ql,  BETA,  VIN 
3332  225  FORMAT(//*  VELOCITY  (KNOTS)  IAS  » •,F12.4/ 

333A+*  SHP  - *,F 12. A ■ 

3336*«  EXIT  VELOSITY  (FT/SEC)  - *,F12.4/ 

3338-w*  EXIT  TEMPERATURE  (K)  » •,F12.4/ 

3340»*  EXIT  DIAMETER  (INCHES)  ■ *,F12.4/ 

3342-»*  1 ♦ FUEL/AIH  RATIO  » *,F12.4/ 

3344**  HELICOPTER  PITCH  (DEG)  » •.F12.4/ 

3350**  DOWN  wash  VELOSITY  (FT/SEC)  - W.FIE.A) 
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3355  END 

03360*C  PHILLIPS  INTERPOLATION  RUTINE 

03370*C 

03380*C 

03390  SUnROUTINE  CONFRAtN . X, Y, XI » YI ) 

03A00  DIKE.NSION  X<I)#Y(1) 

03A10  IFtXl .LT.XC 1 ) 3GG  TO  100 
03A20  IF(XI.GT.X(N))GO  TO  110 
03A30  DO  10  I-2»N 
03A40  II»I 

03A50  IF(XI.LT.XCI))GO  TO  20 

03460  10  CONTINUE 

03470  SO  I2=II*1 

03480  I1=II 

03490  10=11-1 

03500  NN=N-H 

03510  IF( I2.NE.NN)G0  TO  40 
03520  I2=II 
03530  Il-II-l 
03540  10=11-2 

03550  40  A1=<XI-X<I 1))*(XI-X(I2))/((X<I0)-X(I 1))#(X(I0)-XCI2))> 

03560  A2=(XI-X<  10)  )*CXI-X(  12)  )/(  CX(  I1)-XCI0))4>{X<I1)-X(I2))> 

03570  A3=(XI-X< 10) )*<XI-X( I 1 ) ) / ( < X( 1 2 )-X( 1 0) ) ♦< X(  1 2 ) -X(  I 1) > > 

03580  YI  = A1*Y< I0)+A2*Y( I 1 )>A3*YC 12) 

03590  GO  TO  1000 
03600  100  12-1 
03610  11=2 
03620  10=3 
03630  GO  TO  120 
03640  110  I2=N 
03650  I1=N-1 
03660  I0=N-2 

03670  120  A=(X( I0)-X( I2> ) 

03680  Y2P-C Y< I2)-Y( I 1 ) )/ < XCI 2 ) -X< 1 1 ) ) 

03690  A=A>*A 

03700  B-CXC I 1 )-X( 12) ) 

03710  B-B*B 
03720  C = X( IO)-X< I 1 ) 

03730  DE-N  = A*B*C 

03740  D1=(Y( I0)-Y2P*CX< I0)-X( I2))-YCI2))*B 
03750  D2-<Y< I 1 )-Y2P*CX(I 1)-X<I2))-Y(I2))*A 
03760  AA=(D1-D2)/DEN 
03770  D1-D1*B 

03780  D2=D2*A  * 

03790  BB-CD2-D1 )/DEN 
03800  A=XI-X(I2) 

03810  A=A*A*A 
03820  B=XI-X(I2) 

03830  B=E*B 

03840  YI«AA*A*BB*B+Y2P*(X1-X( 12) )>YC 12) 

03850  1000  GO  TO  1500 

03860*C  10  PRINT  OUT  INTF.RPOLATIONS  CHANGE  STATMENT  1000  TO  CONTINUE 

03870  PRINT  1010. XI. YI 

03880  PRINT  1 020. ( X( I ) . I = 1 . N ) 

03890  PRINT  1 020. ( Y< I ) . I - 1 . N ) 


03800 

03810 
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03900  1010  F0R">1ATC//*X=*F10.  A»*Y-*F10.  A) 
03910  1020  F0nWAT(9F8.3> 

03920  1500  CONTIMUE 
03930  RETUH.M 
039A0  END 

LENGTH  = 280  LINES 


1 


B-7 
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i 
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TMS6-1520  228  10 


SPECIFIC  RANGE 

NAUTICAL  MILES  PER  POUND  OF 

FUEL 

M.Klel(s).  OH- 58  A 

CLEAN'  CONFIGURATION 

Eiik!iiie(hj;  T63-A-700 

Data  as  of;  JUNE  197  1 

Fuel  Graae.  JP-4 

DATA  BASIS  FINAL  ARMT' 

Fuel  6.5  lb/gal 

FUGHT  TEST  (o.i-JO; 

Specific  range  — clean 


MAXIMUM  CRUISE  SPEED 

CLE/\N  CONFIGURATION 


OH-58A 

I a-,-  is  . 1 JUNE  1971 
DATA  BASIS.  FINVa.  .-'iPu''lY 

FLIGHT  TEST  (68-30) 


T63-A-700 
. JP-4 

■•■6.5  LB/GAL 


Eumiu-;s», 

Fuel  (jI’.kU' . 
Fuel  D'-!isk 


NORMAL  RATED  POWER  LiMH 

LIMIT  (3000  LB  .\ND  : 
NE 


TREE  .-Ui^PEED  - KVOTS 


MHxjmum  cruiie  speed  -*  clear 


UNCLASSIFIF.D 


UNCLASSIFIED 


TM  5&- 1520-228^  10 


OH- 58 A 

iMt.,  ...  ; JU.Vt;  19  71 
DATA  BASIS  FINAL  .\RMY 
FLIGHT  lEST 


FUEL  FLOW 

STANDARD  D.AY 
6180  RPM 

WITH  P,\RTICLE  SEP/\RATOR 


j . T6  3 — A“  700 
Kut.-l  Oi  .i  .!e.  JP-4 
Fuel  IJ.  i.-Nif.,  6.5  LB/CAI. 


Fuel  flow  chart 


AV  00124 


^CLASSIFIED 


UNCLASSIFIED 


TM  65-1520  228-10 


TORQUE  AND  POWER  REQUIRED  TO  HOVER 

OUT  OF  GROUND  EFFECT 

\I  OH-58A  ALL  CONFIGURATIONS 

Daraas.'i  JUNE  1971 
DATA  BASIS  FINAL  ARJ-Pi' 

FUGHT  TEST  (68-30; 


Fuel  Gt  a lf . 
Fuel  Ie*iisjt 


TORQUE  PRi-:SSURE  - PS  I 


3000^1 1-' ' V li.uj  JJj-tb 


2800- 


SH.U-T  HORSEPOWER 


Torque  arxl  power  required  to  hovpf  OGE 


C-5 

UNCLASSIFIED 


UNCLASSIFIED 


APR^IDLX  D (U) 


SELECTEr'  DATA  FROE 


ALLisc:; 


0;i  THE 


TUHBi:: 


T63-A-700 


D-1 

UNCLASSIFIED 


UNCLASSIFIED 


SHI'.  SMAPr  HOKSI  l»OWLU.  h|> 


UNCLASSIFIED 


UNCLASSIFIED 


(Ilf  >1  ■IMO.rlKllOll  MVllS  'tills 


UNCLASSIFIED 


rKLK  \m  iPKl.D.  K.NOTi 


FlcniE  NO.  7 


UNCLASSIFIED 


sill'.  SHAFT  HOHSl.I'OWKK.  h() 


UNCLASSIFIED 


UNCLASSIFIED 


22C 


D-U 


UNCLASSIFIED 


